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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a separator for a solid high molecular 
electrolyte fuel cell for miniaturization and weight 
reduction thereof while Improving the corrosion 
resistance of the separator at a tow cost 

SOLUTION: This separator 30 is formed of a separator 
base material 31 and a coating layer 35 coated on the 
separator base material 31. The coating layer 35 has a 
multiple layered structure formed of two layers or more 
of a low electrical resistant layer 34, a corrosion 
resistant layer 33 and a peeling resistant layer 32. 
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[»rFlf*<7)«EB3 

[iff**l] HttKfl-TOKMRk . -<50[1#:«^^ 

[ if** 2 ] If ** 1 S3tt«^H*SfiH t WilKM*»R 
fc{4*<^)S^*WC*4 i k *W«k^&ffl*J6M^* 

[ if** 3 ] if** 1 1 ajuoHttsa^ WKtmm 

[ If **4 ] If** 3 iem^HffriStfH 1 WMtlHKfi 

tJ iV'Wi'MttiicoW^Ki. SMSSifoOiK^N i s F 
e. Co, B, Pb> Cr, Cu, Ti , Bi, Sn, 

W. P. Mo. As, Pt s Au, TiC s NbC. T 
iCN. TiN, CrN, TiB 2 . Z r B 2 . Fe 2 
S i 3 N 4 c7)V^-f^ia»*^(i2^KLk« : lS 

[ft** 5] OflSBWHi 
n-fe*£Jflvvc, ttmti&ftttJi. SfAttWifcttWM 

v-9 mt±.i l z&f&t& z k ^wflRk-rsfflflsw*^ 

[ If** 6 ] If** 5 IB««HWi«4HPW»«ai«m 

0. 0 2S7nym:-iAffii«lS5:0. l??n 
yPXkti XiMtmM&mcommz o . lS^a y&Jhk 
•TS £ k * WSfc i-^HfWf^WHtMfflSHWfiO-fe 

l If** 7 1 it** 5 EK^EMttJHWKSiam 



1 . 0 S ?n>-JilL. W&ttJSeDiUPSr i. OS? 

a y&±a x xmmm&mcomm £ 1 . os?a yy± 
[ it ** 8 ] «** i wmmt¥^=?-%M9gm® 

fcfctt*»ft:firffi£* S 5-flS» (200) ifctt ( 0 
0 2 ) tfWSrffiCKlftrt-S £ k ^ WSk-f 4Hft«*T« 
ffiW^W$Wfc<7)*i' *V—? coMMfite* 
[ If** 9 ] if** 6 £ tz \i 8 f E«60H*«^P«M 

-f y^Ji«f t*5»t&«?U**^:B6iBBH*T5 xl0"% 

mTk-r* £ k *w«k-r-5iafti«4Hf«nw®«m* 
[ it** i o i if** 5 tmnmtmfrTwmmik 

ttHz&fo §iij3-f.< y/iofffl k L t , itrie-fe 

<sf*fflv^4 £ k *«rtSk^*H*Sff^it»5®*WH« 

[ if** 1 1 ] if** 5 iBKoH*ffi^«W«a^ 
¥4WM<v-t nv—9 <rM&~fiW<z55\ -fe^V— ^* 

■t;*v-?mt±.l,zffi&t& £ k tW»k-t*ffl*s«» 
[ff**i 2] -fe^"U-^SW±C fgm^SJatt 

k ^WJHIJRUTW*!lffl^S£k Sr^®k-t4IlI#«^ 
[ if** 1 3 ] if** 1 2 1 m<om#&ttTWMMS. 

v-^ffM^m. 

[If** 1 4 ] H**5*^ 1 3 aTcov^-m^tE 
ifetc J: 0 » <c>ti.^lll*«^*«l«M«m«?fii<0-fe^V 
[ 



[000 1] 
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«fc iFm&i t §■ m r> tz -fe til, — 9 & 4 tN'ffi 3 x h it z m -o 

[0002] 

imtcoimi mmnwte. *m%b^m-\b%M&b' 
com-im^MMit^mzKm^^ <r k £4 9 . mm<?> 

-§>„ 

[ooo3] mmnmiz. &mzti&nM%cr>mMiz£ 

mim^mmmm.mmmmn. ^^zruvy 
mimz^z>mtt=F®wimzMmz<£*zi£z> t tq 

[ o o o 4 ] H9 mw^^nm'SMmmm^m 

[0005] H9 \,z^t 4 o iz. mnm i a j->m 
m^^-t^m^^m 2 1 , ^wa^m^m 2 £ 

^T-SESStL/try- KflS3;i34T/#y- H*«4 
k#>£>Jfj£$ft.£<. -etT. £*lfc<94MtS3, 4<Wl 

[0006] -i 5j-^#«eS:*-r^ia*ft* : flK2 fc L 
TJ4. fck i.J4*Tn h >3mWkXfoh^—7)V-%xil}— 

JflfefiXvift. ^cOH*i^^Jl2{i^i4»t7jc#'f* 

m&w&wbvxmmt&bthiz. Ts-vmrnsm 
[0007] wm&ft=m2. &mA,x'-~ui,zmmzix& 

bh^flM^ftS. 7/- FHffi3fc»t6]tT 

*>¥«4 b k ^»^$ixl) . 

[0008] ry — Ymmmco^u—9 5(4. -t^v 

*U JimSft*^- 10a, 1 0 b btP^m 
[0 0 0 9]—*-. #y— H^gffllcO-fe^V— *6{4, 

at 1 2 1 zmmizwM zti%> imm&m 1 otitis 

[0010] MTfc, £<ojmebsi <nmm*wmth. 
[0011] ry-K«ai3c»47Sr. #y-i<«tt 



«S 3 . 4 fat tj ft & HSW fc^KfSfc: 4 0 SgSt) t 
6. «&B7klyC**> Kfl3H8fcLTS*l*ffl 

[0012] ry- F*ffi3 * fc . 7j<s 

{47V— K 3 a t*J V vt **>f ^- >- b V? t lZ& 

ml. ★S'f ^- >tem#&tt^-m 2 t . * 

^-(4^gPES&2rffioT^y— Fm@4 {z^ti^fi^Wit 
(4. «4^4atci5V^T, 7\m-4 ^ytWfblzS:*)*! 

ap^. ry- f*® 3 y- F*ffi4 tti4. a 

[00 13] 

[fti] 

: H 2 - 2H + +2e~ 
*V-KRiB : 2H + +l/20 2 +2e"- H 2 0 

[0014] zcoX 0 %%-9M 1 tcfcvvn4. 

2 (o***^* <tthb4^ ywm>m < * 0 s 

«BEf7tKflSRI8f:<0fi^ (?nX^A) 

2(4^-^*k LTfc< £ k#3£ 
[0 0 15] ±7t. «*t=J:»3Ty-F«S3"C**L 

\zmtth miz^—mifZ^wrt & . z<?>tz#>. tj- 

FW&3MT\mWl%^f&2tefflm\(nlz%:&. t 

tz. &%;%ti&tim7 ttz \igs$n tztt&tit *mssjfi& 
&i?m&\s*mkth z\ b if—mm^htix v ^ „ 

[0016] t £6T% Mfli 1 «®«*(4 1 vOTk 

U~S> 5, 6%-ftLX. ft+*»6»S*S:co#«fi 1 5rW 

[0017] HfW5^ : F«!H®«*HKI!lfc:38ffl3<t6 

6{4, =g-m*^l *^Mrr*«IB*#!ffc 
•frifefttc . 4 fc(4^ai7j<^(cM t T{4=f^i! 

e-Cfci^A**^. tfz-Jjlz&^X. ^nv-9 

5 , 6(4*«?t 1 zm.miti-xmw.x9 >v 9bt. mm 
bLxm&mt&tzMz. nfmummfaxfo&'jm 

«#, H*«^«»«M^4«?£{47 0 o C^ 
h 9 0 x;* T<^)JtlRWiSilft"C»lfW'4 - tffiKftrt 
^(0-^^—95, 6 {4. 7 0°C*^9 0°CSt"cO?ajg 

mh^'WMT^zh^. Zcotzib. -t^U-9 5, 6fci4 
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ffit Lx^mmmjm&ztiz it? tzMzmm^tm 

*R*#*§ < & *) . ftWMmtKk;* < ffiT LX l& o . 

[0018] tfOX 1 9 7 0 StftcoymiZtS^X . 

*<^frm#Sfc h b fcfc* M^b^dXti 

SrWLTLft. *BB*fimJS-5521018fc:*8«S<X 

[0019101011 *-iK>«*fflVVfeia*a!4^ 

[ 0 0 2 0 ] EI 1 0 MSrf J; 0 Hfttxy >y y 1 3 
fi, *W 1 4 rt£J£ttM 1 &%Rffl£8l LfcHBTC* 

[002 1] hi hi oowfisai ssush-** 

Wfi 1 <?5^Sr*-rB&HT-$) & . 
[00221 11 1 fciKt J: ^ (C, 1 5t=ffia$ 

sr^T-r y — k mm 3 J: V-KmS4*«g$ 

Ty-Km®3^HU^. tf?awHr^v-?i 7# 
rm-&*u 1 7<^s^(^htntr 

[0023] )S$m*LHV-9 1 7tt. RJSfcffV^fc 

[0024]il2il # y - FCWWfcfftitStufc-fe 
; *V — y 6 £ ^rf^-m MXh h . 

[00 25] HI 2K^-TJ;a^> -brCW— *6tt, # 
-*'y^fe : 5r-S.«5{2'iE^co-fe>'W-y^$}l lfc± 

□ i 9 <b*ro^. zti^crmxni 
8, 1 9t«nwsflifc:. ffiSttJit^am^srwast- 
*ffi»wajp 2 o fcit/MtfyJEftn 2 1 #mtt£>ix 

KOflMPMcli, &S1*SA 

□ 2 2 *3 iff^ai^mP 2 3 J&*SWt&:fVO^ . * L 

< tztb lzy-~^> 9 4 ytf.(D£fm 2 4 jWBjK Z 

<n&$m2 4^ msmxn 1 s&iy^yfttBP 2 0 
[0026] zssm2 4mmmm^^-^yMx 



wmoizrti'—? 5& xx/tisfflm-t^i/-? 1 7 i>*y 

[ 0 0 2 7 ] H 1 0 tSHImSSB 1 6<D«j&{;t «ffl£ff 

1 5 <oflWti: aerra t-c** a** 1 5 t&wt s 

rjc^ m±iJ s mm^=FJR 2*ftLxm-t&coum 

[0028] 

imVrMmikob-t&mM] LfrLttfit*. ±3&L 
t:Xo^-t^V—^5 , 6t*-itt, ^fcLT, -te 

6<0/?§?r^E<-r-S)K(SRR#5:^rtTV'> 

[0 0 2 9] ZCOW&bLX. miiz. *artV~9 5, 

6 b LXA-^ym^m^tzm^m^mmvmmm 
mz, hh—fenmn tfXMxh hzb tfmft>ti%> . 

tffo&tztb. J e.n\s—?5, 6<F>nJ&m<-th<r>\z\it 

RBIf Sr * t T V ^ . ±kB LJ^*H#fFUS-5521018 

[0030] <y y 1 3 £ a y^°y h-fb-rs3t«> 

\,z\im^>mt-^n< -tzzb &&i>mwc$> & *k z 
cdz. 0 i,z#—#>ffi.z-t^\/-?t l zmmifc%r&izim 

<-f&Zb izmfttffo&tzth, nvrt? wttmi^b 

x^mm^Lx^ti. 

[0031] ttz. x-tfyftmizzti&ibipmmx'h 
h tztb . ® 3 x h iwm v^b^o mmtfh tz . 

[0032] $ ^-^y^i^fs^^r^s- 

m&cry&mizimLxm^tzMz, g-mmcomz 

[0033] — ^r, -t^u-?tfmb Lxx-tfyffl.* 

^xi>. &mm^Mt*#^®nmm;comfitMiz 
[0034] zti^commzmk-t&tzMz 

ZtMfe-?&Zbt:Bmb-f&. 
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£»t-l> Z b £ SWis-TS „ 
[00 36] 

[ mm *m mt& tz^co^-m ] m^m i imcomm* . 
h %mm £ mmmmm Lxmj&zii$>nmx?-v?x$> 

co^\/—?mt±izmmzti&^-r- j >ymtfrt> 

[0037] imsmiA&mimMftnnmmni&T 

[0038] iMLtzXoi/z^ mwm^mmmmm\ 

frt>tth$>mW&b-fhc\bX\ -t^U-flzWWzZtl 

zmmzzi-L^tico^-r- ■< >ym*x-fti&L, 

[0039] *fc*JHBfcJ;iiHf s -feytl/— *Ol8#l$ 

t^tSa-f-^ :x^JI<D*W b cozm^mM LlzWfit 

i b X%£.-f h ***3 X IftStWte b" b (DBJfctfZ. iz£& 
btfX%h, 

[0040] w*jllttJi*S»tfcfc«>, &]K<7> 

m±t hbbuz, m& b'nxmtf* < mtmcom v > 

SUIftJWWiii:*^**. ff^t, *muzxti 

[0041] it*ii2iBte^^HJ«. it*« i lateoia 

V— 9W&<?MWi$. TSrWxm. M&Xt/M&ik. 
[0042] aisfBBBt: intf, 



rt coHflfflBEflsfc:®**- 4 £ 4: *^T8I t $ 9 . HKWffifga* 
[0043] ff*3l3ie«cO^BJ{i, W*3HIB»^)H 

[0044] *#6Wfc: intr. «m»ffitn:ttaxi±«?ffi 
nmm.&m<7)Tmizmi?zc\ t k i •? , m?l*^<m 

ifiX'% h . 

[0045] ff5t<li4l5«^0H{i, ft*JR3lBttOBl 

^(Ojg^N i , Fe, Co, B % Pb, Cr, Cu s 
Ti, Bi, Sn, W, P. Mo, Ag, Pt, Au, 
TiC s NbC, TiCN, TiN, CrN. Ti 
B 2 , ZrB 2 . F e 2 B , Si 3 N 4 <7>\vftlip 1 M 

m&fzi±2m%M±.nm^m4xfo&z\bzmib^- 

[0046] afcWJBfciftfcr. *'*i'—?&tfk<7>Sfta 

mzmtiz tztb&mcoffim&z m±.zm& z t &x% . 

&ffi&fm<D&mMMZffi±t& bbUz^ m=5rf« 
^CR8A*arV^f8!Htt<?Dl6V^KSr»«i-&i t &X% h . 

[0047] if 5 iea«oBa*w^H t «ims«fPwt 
m. m&mttz&mti&^^tifr 1 m&tzitztitico 

2aiiLh^1S-^7°n'fex2rfflv^T, &9MM,tn&M. WS 
AttS * tz It WS'J§ttt« cod %<7~)1 SJjLh^ 

^ 4 yymz^'^—f^-tizM&thzb *mkb 
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[0048] *«HHt 4*tff . «SttSfi:*J itXlfe 

•ess. s&ts «*« tw*&t izfflxtzmA zm<t% 

[0049] iT«^6ffi)ttOSMBtt, »#JR5SStt<0H 

mfmsmmcomw z 0.02 5 ?u>w±, m-&&m 

0. 1 s^oyfiLhk^iifc^WKt^"*. 
[0050] H*3l7IBtgO^BJ{i. it*E5iStttf>S 

[005 1] |f^3S6t5j:t/7iatg«Of&HJfc fl£ 

W3: if iOWAEa 1 ?- *«/J>RRtcjBBM- S £ fc * . - 

4^(iiiS^tt»OSIli l JiSS:«/Ml^l?e±-ri» 1 1 
[00 52] ff^8iem^^tt. fi^7lE«Oll 

=5rl> =J~r < yymz&tf&m&U&t: . 5 
(200) 4fc{4 (002) e0^fi[t£Ertrt"4 <I i: Srlf 

[0053] *»«icj:tuf , wwwauetflSii. 

mco 7 0t;K9 0 "C^I&W*^,^ 4 s w a . Ml 
MW^oWiUfc 4 if Sffi^^TcoWf Jfiitt 

*J 4VlWett£flS - i: * . 
[0054] l»*J|9ia«4^^BH{4. iR$JB 6 4 £(4 8 

®W*T' 5 x 1 0 o %OT t -TS Z b tr i: "9" & . 

[0055] *»iBfc:«tntrs m^fe^-^TjiA-rs 

^^«ft^ft*if »WftEff?*^R6t3BBrt 4 - 

ycOi^fgTSii:. Ptffii:Piffii:«*^.W^3-h2rK 
<- ' b 5 . 4?t. *«Ha<07 0'C*»fe9 0 , COtt 



* if a»iS:awrc<owiij)itt*j 4 tfiSAtt* rfi]±-r s ; 

[0056] 1 OE««Of69IH\ fi*Jl5ie®<7) 

■f<u—?mi±.iiz&m.ztL&3-T4> / 7'm 

ftfc**»£L:fc-&*Pm£fflv^ i i; Sr#1Si:-f-4. 

[0057] wtfiitziztua. nmmfct trrnm^ 

[0058] ff*IR 1 1 mmcDWMi. lt*JS5lBttCD 

fe^r s ^v-?mw±-iz&^%T-mm&m&tz\i 

MimZ. «RWx «1iW45t{4-ft;^WK^*tfe^s 

[0059] *ffiBHt J:<xtr. Hs^tl^— ^afilfifcffft 
7~i-&Z\bl l zXK). ■b/*U~-?mtfb&9&b 
±-T 4 b b %> (c , if o^W*** < ft^tt«0ft v >ft 

[0060] 11*31 1 2fBtg?)@#«^*»«S»4 

jftAtt*47t{4iifJiiMttS*^ : 5rl>n 

[006 1 ] lf*3l 1 3|5i&<0f&BHi^ ff^Ji 1 2fB«fe 

4 4 t^MI LT. « fetut-t; nV- 

4 i i: ?r#mi:i-4 . 
[0062] ff*lf 1 2i54V 1 3fB»<0S6Wt4*t 

XimZlfe LTSffiffl-f 4 ^ i: ^4 0 . *?SOtjK-SSrl» 

[0063] mm 1 4fB«{C0lll*iS^«W«S»4 
mM^-fe^ < V— 9 J4 . 1**11 5 1 3 4 X'C0\ vftlfr 

\,ztm<^mwm^nmm.mmv^^ ^v-wm 
m%miz£*)n$>ti&. 

[0064] 
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X, Hl~@l9tJ«J:l^*l~«4*fflV^TK^-*. 

[0065] mimmmm il E32) 

if tj i WifMlittJH3&» felt* S ii* . 
[0066] ^^—JW&nW&b LXii. xf^u 

[0067] 4i\ -fe^V-^*W±fc»TS^i!l!S 

&J14 Mmtt.M*wm. mmmtt^i-it^mzmt: 

Life. 

[0068] i&mmmmntfmt lt«. 

o, B s Pb H Cr< Cvu Ti, Bi, Sn,W, 
P, Mo. Ag, Pt, Au, TiC, NbC, TiC 
N, TiN, CrN, T i B 2 . ZrB 2> Fe 2 B, 

s i 3 n 4 co^tLfrimm£tzte2mm&Jc.<ottm* 
[0069] ttz. m^misi.v-wmm^mt tx 

WWifc 1 a»4 fctt 2 «»J2U:«9W& t WPte fflv * 
ft. 

[0070] itLA><7)3— f 4 V^Si: LTt±. JtJK 

[0071] m*.K. mmmmmt tx . mommm. 
-a 5 ^y^ov^-r<x*> i i*fcii^6«2 am 

1 a 4 fcii-eit £><o 2 aJJl±<olg-&r n-fe x v> 

m^t. Mimmmmt una. »»«i§8?*fflv*«>. 



#-tf"7M ^'y^t UTJi. 

t lxh. wmmitm. » 
[0072] zcoi. ?ttmzx v&kti&mmtfrF- 

[007 3] 0 1 fc^-fi 3 fc. t^l/-^3 0(l # 

[0074] 4fe s WSWdttJi 3 2 £ J:tW£ttI! 3 
3. 4fcttHWettJi3 34JJ:tXffi1tS^ittJi3 403 

^*ytircv^«^t:tt. ffimsy&ffrliB 3 4 . WAS 

*3 3 43t{4iSiHi«tt«3 ztowrtdwix-f-iy? 

[0 07 5] H2fc*-rJ:dfc. -fe^N°l/-^3 0{i, ^ 
R(7)^^^|.-fe^V-^a»3 l±fc. rj— T--f>- 
^Jg3 5*«aStLTa^§n*. fLTs :«3- r 
^y^"«3 5ii. Wf«ttS3 2 t»^14^3 3t2:|H] 
-OSi:L^WiiMttfeJ;y ! lfAttS3 6fc. i<?5JB3 

[0076] £tl. *:J^V—5> 3 0 Kr««*a»&*)t 

?30^ LTm«m*a« Ltffllii tTffifflT 

^nv-9 3Q>bi3v-YW&bmm$-hm 

HiXf^.nv~^3 0bTJ—YW&bifiWkth^- 

ywfflkjmth&sffib h. m i *j itxia 2 t^-t 

*.n\,-?3 0i:#mffii:< 7 )g^tn:2riS<-t 

[0077] mTfcrfcv^T. HI^C «Affi*J ±tfl«a 
M*i£&fflv->T-fey\°ix-?*W3 1 ±izn—*f 4 y?m 

3 5«U. 
[0 0 78] SUfegiJl 

[0 07 9] MAffitfflV^T, tAV-^M3 1i 
[0080] 3-f •<y/f35««^i:U< -fe^ 
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miZA u ttziiAu <7)^?r fflMLfz. 
[008 1] tfz, ^36»3 1±(CNi*fctt 

±{:N i tfzteN icO-g-A^s -etTSWf JCAu;**: 
JiAu<?>£-#£iEBl^ 

[0082] ^mmmiiz xtuz, &mmmco Aumxa 
mm<om$mix<omr : £ffi±i-, ^coTmcoNimx 

Aum^z^t^iim^xmAt^mmifz 

co9m* } ffiitthc\bifiX*&<. ZCDTMcoc 

r jlT1SAu«i5 J;tX-eOT«^N i MlZlf&t 

[oo83] mmm 2 

%mMmz&^xiz. mmmmmzm^tz. 
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